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Background: Degenerative	cervical	myelopathy	(DCM)	 is	a	 recently	proposed	
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INTRODUCTION
Degenerative	 Cervical	 Myelopathy	 (DCM)	 is	 a	 recently	









has	 become	 increasingly	 adopted,	 including	 for	 the	 first	
international	guidelines	(Fehlings	et	al.,	2017),	but	not	by	
all	(Zileli,	2019).
Consequently,	 literature	 searching,	 which	 is	 essential	








a	 standardised	 search	 filter	 for	 finding	 DCM	 references	
in	the	Ovid	medline	database	(Davies	et	al.,	2018).	This	
was	 developed	 to	 be	 100%	 sensitive	 for	 primary	 human	
research	 references,	 assessing	 a	 sample	 exclusively	 with	
DCM.	 The	 high	 level	 of	 sensitivity	 was	 chosen	 in	 order	




may	 not	 be	 sufficient	 for	 systematic	 reviews	 (Bramer	
et	al.,	2016).	In	studies	comparing	medline	and	embase	
retrieval,	whilst	medline	typically	outperforms	embase,	
studies	 have	 consistently	 demonstrated	 their	 combined	
superiority	to	searching	either	in	isolation	(Bramer	et	al.,	
















against	 this	 reference	 set.	 Sensitivity	 is	 defined	 as	 the	



















were	 not	 indexed	 by	 embase;	 these	 references	 were	 re-
moved	from	the	‘global	database’	to	form	an	updated	‘de-










particularly	 if	 there	 is	 not	 yet	 a	 direct	 MeSH	
term.




•	 Such	 search	 filters	 (with	 high	 recall)	 will	 re-
quire	 further	 monitoring,	 as	 the	 changes	 in	
clinical	 terminology	 become	 more	 widely	 ac-
cepted	and	used.








cancer,	 autoimmune	 conditions	 or	 genetic	 disorders.	 See	
Data	2	for	the	complete	filter.
This	 medline	 search	 filter	 was	 directly	 translated	
and	 used	 in	 embase.	 Initially,	 a	 direct	 transfer	 was	 at-
tempted,	 but	 only	 a	 few	 search	 terms	 were	 equivalent,	
and	 modifications	 were	 required.	This	 included	 simple	
grammar	 differences	 between	 the	 terms	 (e.g.	 medline	
used	‘exp	Cervical	Vertebrae/’	whilst	embase	used	‘exp	
cervical	 vertebra/’)	 but	 also	 synonym	 differences	 (e.g.	
medline	used	‘exp	Cervical	Cord/’	whilst	embase	used	
‘exp	 cervical	 spinal	 cord/’	 and	 ‘exp	 cervical	 spine/’).	




base	 in	 isolation	 without	 the	 explode	 function.	 This	






filter,	 if	 possible,	 were	 used	 in	 this	 manner	 to	 increase	
sensitivity	(e.g.	‘exp	cervical	myelopathy/’	or	‘exp	cervical	
spondylotic	 myelopathy/’,	 or	 ‘exp	 Japanese	 Orthopaedic	
Association	score/’).
Precision	 is	 defined	 as	 the	 proportion	 of	 records	 re-
trieved	 by	 the	 filter	 that	 are	 relevant	 (Jenkins,	 2004).	
The	 ‘focus’	 function	 finds	 references	 that	 have	 a	 par-
ticular	 subject	 heading	 as	 their	 main	 topic.	 This	 fea-
ture	 increases	 the	precision	of	 the	output	and	makes	 it	
more	manageable	for	the	user.	However,	a	risk	of	using	
‘focus’	 is	 that	 relevant	 references	 can	 be	 missed	 due	 to	
poor	 heading	 assignments.	 medline	 has	 fewer	 subject	




subject	 headings	 than	 medline,	 this	 was	 considered	




During	 filter	 development,	 if	 a	 relevant	 article	 is	





100%	 of	 the	 references	 from	 the	 ‘development	 gold	





filter	 but	 missed	 by	 the	 proposed	 embase	 filter.	 The	
causes	 were	 grouped,	 and	 each	 line	 of	 the	 proposed	F I G U R E  1  Production	of	‘gold	standard’	database
T A B L E  1 	 An	example	of	the	iterative	refinement	of	line	#4	of	the	filter









*ligament	calcinosis/	or	(exp *posterior longitudinal 
ligament/ and exp *ossification/)
1426 50 96.2
3 “ossification	of	posterior	longitudinal	ligament”.ti,ab.	or	exp	
*ligament	calcinosis/	or	(exp posterior longitudinal 
ligament/	and	(exp	*ossification/	or ossif*.ti,ab.))
1777 52 100.0
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search	filter	was	iteratively	refined	until	all	references	
were	included.





















Three	 systematic	 reviews	 were	 identified	 in	 med-
line.	 Database	 records	 containing	 ‘Degenerative	
Cervical	 Myelopathy’	 in	 their	 title	 were	 searched	 and	
the	 results	 were	 filtered	 using	 the	 medline	 filter	 by	
publication	 type:	 systematic	 review.	 The	 results	 were	
sorted	by	year	of	publication	and	the	top	three	system-
atic	reviews	that	were	not	co-	authored	by	any	of	the	co-	
authors	 in	 this	 study	 were	 chosen	 for	 filter	 validation	
(Fogarty	et	al.,	2018;	Tetreault	et	al.,	2016;	Wang	et	al.,	
2019).	 A	 total	 of	 seventy-	seven	 references	 were	 iden-






F I G U R E  2  Development	and	validation	of	search	filter







All	 references	 in	 the	 validation	 reference	 set	 were	 in-
dexed	in	embase,	and	all	but	one	of	the	references	were	
also	indexed	in	medline	[the	article	by	Badhiwala	et	al.	
(2019)	 from	 the	 Wang	 et	 al.	 (2019)	 systematic	 review	
was	 not	 indexed].	 Both	 filters	 were	 able	 to	 retrieve	 all	
indexed	references	(Table	2).	A	total	of	77	articles	were	









filter	 for	 retrieving	 DCM	 references	 in	 the	 embase	 da-
tabase	(Table	3).	This	should	be	used	alongside	our	pre-
vious	 medline	 filter	 for	 systematic	 literature	 searches	






















3 3 3 3 3 3
Wang	et	al.	
(2019)
14 14 13 13 14 14
Tetreault	et	al.	
(2016)
60 58 58 58 58 58
Total 77 75 74 74 75 75
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on	DCM.	The	 filter	 is	designed	 to	have	high	sensitivity	
and	 hence	 the	 final	 number	 of	 search	 results	 returned	









sure	 incorporation	 of	 current	 DCM	 literature.	 However,	
given	the	relatively	recent	introduction	of	DCM,	and	grad-












Association	 Score	 is	 mainly	 used	 for	 the	 assessment	 of	
cervical	myelopathy	(Kato	et	al.,	2015).	Hence,	it	was	in-
cluded	in	line	#1	of	our	search	filter.	However,	 it	 is	pos-
sible	 that	 an	 article	 uses	 this	 scoring	 system	 to	 assess	 a	
different	spinal	level,	as	is	apparent	in	the	case	series	by	
Okada	et	al.	(2010),	which	describes	surgical	outcomes	in	






surgery.	 They	 used	 a	 prior	 diagnosis	 of	 ‘cervical	 spon-
dylotic	 myelopathy’	 as	 a	 covariate	 in	 their	 analysis;	 our	
search	filter	retrieves	this	reference.
Furthermore,	in	our	desire	to	take	a	maximally	sensitive	








more	efficient	and	robust	evidence	synthesis	 in	 the	 field.	
This	aligns	with	the	broader	scope	and	aims	of	AOSpine	
RECODE-	DCM,	 an	 international	 multi-	stakeholder	 con-
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APPENDIX 
Data 1
The first iteration was simply a direct translation of the MEDLINE search. In this example, the explode term “Ossification of Posterior 
Longitudinal Ligament” existed in MEDLINE but not in Embase, so an appropriate transformation was required. The keyword search 
suggested a related explode term, “ligament calcinosis”, might be relevant – this was used with a focus model. The original MEDLINE 
explode term was also included as a keyword search, “ossification of posterior longitudinal ligament”. These two search terms were 
combined to produce the first iteration of the line #4 of the Embase filter. This returned 1232 articles, 320 more than the 912 yielded from 
the MEDLINE search. Once all lines of the search had been formulated, the entire search was run
The articles missed by this first iteration were identified, and the titles, abstracts, subject headings and keywords were screened to determine 
why the article had been included in the MEDLINE filter but missed by the first iteration of the Embase filter. The analysis indicated that, 
out of the total 220 “gold standard” list of articles, 52 articles were supposed to be found by line #4, but only 42 were actually discovered 
(80.7% sensitivity). We predicted that an explode of “posterior longitudinal ligament” with a logical conjunct explode of “ossification”, both 
in focus mode, may be sufficient to find the remaining 10 “gold standard” articles. This hypothesis was tested in the second iteration. This 
yielded a further 194 articles, which included 8 out of the 10 “gold standard” articles that were initially missed (overall sensitivity 96.2%). 
We realised that not all missed “gold standard” articles had “ossification” in explode and focus mode. Hence, in the third iteration, we 
sought to include “ossification” as a keyword that could be used alongside the modifications from the previous iteration. However, some 
studies may use slightly different suffixes of “ossification”, e.g. “ossified” or “ossify”. Hence, we used the wildcard symbol (*) with the prefix 
“ossif” to include suffixes. We also removed the focus mode restriction from the “posterior longitudinal ligament” explode. We evaluated 





MEDLINE (Davies et al. 












































3 1	and	2 17641 1	and	2 22689
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#
MEDLINE (Davies et al. 






























































7 5	not	6 12992 5	not	6 18779
